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Description soeciicalyprosthefc heart «*«s.«nulo- 
100011 ^ ir> ^jf^^!^^»rSd^^ ^taeilmcase.toevalveanoVbr 

teuto 4 «su«ei from degenerative dwsl^ngw ^ ^ ^ property eauwg 

.le^apaA^'^^^SwS ^«ow*rough*ehe*«nd««W£ 



(00041 Currer-yt.ere are two types oJproanenc 

— « v*eema* - ^J^^^t^ 



™«o Mechanics* valves are varvee mn w — ~^ l ~«^n«ownasa«tenQ.anow«wi»w i«— » 

£nc^ or aortic root ti^^^^ 

^T^^^^^^^^^ ******** 

« ina stenosis amtoincontoetenea In adtf 

Sen^locause^r^onir^^ 
r^ta is anoa^ resi« of convon«ed leaflet ™^ 

andW »o how agoressi-e 
2S^»«*^valver^^ 

^^^^^^ ^ ^cessMtaJ-r 

conseqM ^^ . ^^iLk« hinooGlheic or mechancat often have u _ h _ ! . however, removal ol 

replacement valves, whether ""P^™,*^-^^^ 

•^^TvJreTan^ 
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sterokteirno or at the lead fe etecfmH^ ^ 

and coaguafcn «sca^3r^^ thro '*°9enk: and rtlan»natory inreturr^TL^^ 88 « 



(T-Orsajaketal.. ml^}^^ J^V* Mentx * rete,ed Phenomena obse^^W 1^!!!!^ s 

Pothk material sucft as potwester labriatmni**^ P*os^esis. Reduction of the nflcnLnu^L *s*ai>- 

mechanismSt asoacron ^ <^ relate genentfy to 
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upon «nplantation. 'VP*~" J - HirJnoic ^ disturtMnce suggests 

herein, ZTesent invenfioo are Wended Xnmator. to reduce chronic 

10016) Various e^^^^J^ .nateriaJ bostabWy; to re *^^!nrpW)- Speoficaty. toe 

^tenetei epT^a>e) taixKu. „ wWartatte devices including cor*oted 

S7toe host tissue andtor bodiy ^ advantages <™^**2£?Zc^ risk of throntx* tor^ 

he ^ nli ^^^^ri^easedv^c^*^ Redurton « 1 ^r Wca , inflammatory respo^^ 
rt«^ces has a beneficial B " ea . on , ^ afinn d me "H* 1 * 11 prevents or reduces toe deleterious 




»' esm "' „ catastrophic feature. - 

dev*» shape and torn The t»o^ 

006 * ^ » gToT synthetic peptide mb*«sor overtayer and toe body 

mucosa), a cotogen sponge « r g» «j n shot** be und «"T^"~ in words toere can. but need 

s for,,, o. an undedayer. ^^^^Sp^c^^ ^^^^body portion ol the devk* 
p^rttonc*1hede*c*<^^^ 

a space between bodypodton.-* «*^£3S££S^ typicaly compteUly 

Ptwskdcc*rtactbet^lbe<**^ 

dcoveitayer.^e^alab^^ 

10020) H» ro '!!^^n^^aniX»^ ''^^^dSS^oogh toe fabric overtayer. 
agerCsuchasastero^w"^^ 
45 XnWatoryrespor^tolhe^ 

Tt»ardHnffammatory^P^^ 

thereoi The therapeutic ** therapeutic ^^^^^^an^ tonr****"** 

pc^ofthedevice.toi«^«te^^ 

" ^^^^^^^^^^ 

n ^canb*p<ospec^»reatedby-«xp^ ^ convfis ^abody 
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[0022] Accorrfng to another aspect the presenting 
mer insert containing struts attached to tissi* leaflets^ 
yrner irisert to farm sewing ring, said sev^ 

further comprising an reJeasable therapeutic agent in intimate contact with the polymer reert 
100231 Accordng to a trwd aspect the present 
nnged vahre housing cwit^ 

encloses a melaJ insert to farm a sewing ring, the valve furtfier corrprising a reteasable therapeutic aoent in intimate 
contact with constituent material of the insert ■nomare 
(0024] Accenting to a fourth asf^ the present iwentton pr 

a pump comprising an interior space Icr containment o* a &?uid; 
a deSvery catiieter for deSvery of to Squid to a patient; and 
a polyester pouch surroundng the pump; 
saidpurrpfirthercomprisir^ 

wflammatory agent capable of being released frcm the pump 

PXI251 AccorrJngjy.TO 

having one or more of the Wtowing leatt*^^ 

fabric overiayer which serves as a means tor securing the *vte ^ 

promotes tissue ingrowth; (c) a body portion in intimate contact with a reJeasabte therapeutic agent; (d) one or more 

therapeiitic agents coated onto or compounded into the body portion 

that the therapeutic aoentfs) are capabte of eluting through the fab^ 

suiated drug reservoir containing one or more fterapeutic agents capable^ 

fabnc overiayer; and (0 an antinrtlamrnatory agent such a^ 

layer so as to mediate an overexuberant heafing r e^pc<ise to trie impianted o^vwa 

[0026] An important aspect of the present insertion is that the bo^ 

°* encasement the ^ 

body portion of the device which fe 

of the fabric overiayer (for example, its porosity, flexfccfity; texture. sutorabSty. tensie strength, durabiity sterifcabttv 
and txoaxTpatbflrty) are ric< conprcxTised- 7 
100271 SgnfficantJy; implantable mecfical devices of the invention can be used to modulate tissue encapsulation, 
par^formatioaandporym^ 

"^u^etesue encapsutation, paiwus forriiaticA or de^ 
unplanfing the prosthetic heart valves ^ 
V3scutoarafts.sewifigririgs.rt 

[0028] The present invention also provides a method of making an implantable rnecScal device composing: 
inwrptirating a therapy 

agent is in intimate contact with foe constituent material; 
endosmgthe^ 

maWng a mectical sewing ring for use in a prosthetfc heart valve or arin^^ 
porticnfLe.anarinoiarinsernencic^bya 

insert such that it can subseouer% the sewing 

n^ nsert conprises a nor^xxoiK pr^ 
berand.optkx^.ismac*rao^ 
f lex^ and the radwpac% of toe iiw 

cmplant^surgeiy. The insert is completely enclosed by febric sheath, for example a cfotfvfike material such as 
Dacron polyester. The sheath is made by WcSng a doth sheet around the insert, then sewing the folded ends 
together. The corntxnation of insert and sheam resutt to a ring wttich fe 



WW] *efenedentxxxmentswfflnowte 



Figure lea stmptirled schematic view of ilustrative implanted rnecScaJ devices embodying the present invention: 
(a) a pacemato to a prjlyester prj^ 

sewing rings, SVC. superior vena cava; RA. right atrium; TV. tricuspid valve; tVC. inferior vena cava; RV right ven- 
tncle; left ventride;; PV. pulmonary vein; LA left atrwrn. PA. rximonary artery; Ao. aorta. . 
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figurea^abicpnsmefc 

J*^ B8to ~arr*ch^ 
Figure4isaplanviewolanannirfop«astyring.; 

^*!^^^«i^^ixesoated .ketone 'AS"); polyeJhefurefrane (AS) specimens stared «i tie darfc 
l^Tisarjraphstw^fcvtonydr^ 

at 0.0*4 ^ (♦> and 2 40 

^e^abar chart of hydr*^ 
^^nienH^r^sTK^oraoh^ 

Figure 10 b a bar chart snowing ^ '^^■'^•f^J rf ^^je damage observed in tie 

10 »ria. Data were summarized using the hghest ("^^f^^™ ^ 

Fksm 11 is a oraphicaJ representation ol the oonparati^ total ceicoi»M««^«»*«w ^T^V . , j 

^wkmS reoresentation of in wfro edition of o^carnethasone from o^xamelhasone-ooatel leads. 
^(llr^^wS^U) toarJngs were used. ^percentages of t»«oM theoretical dex- 

ST^g^pre^ 
^a^^W<t«*^ 

^Ji?fe\raohical representation <* in vitro eWion of dexamethasone torn dexarnetr.asone^ted lea*1* 
£^i£ar**oa W<t%DEX/PU> and W^DO^ ta^ were used. Bufionper- 
cel^ ofthe total theoretical <JexarneJhasone toadfag was ^ ef !^^ 8 ^, Dereertaaes * 
^u^5 shr^ /« vto, eiution rxoBes far DO<-^ 

^ 16 sr«~<a>acomr~isonrf^ 

r^^s^^^^ 

SeMsriowstieriiotoyinanderjsins^ 

TaT^ sarr^ e^wZo DOq at an orioina. rr^cafion ot ^ (^f^^^^^.^ 
sltr^sTccr^ 

500X .mage of the stained con** the anow heads f^^^^^^^^X^Z 
phages around tielbers;(c) 100X imaged a sarrplecontawingDEX; and (d)20W 

DEX. 

[0030] ^presertir^mtionfcoT^ 

in^mod^t»clM«isM«rft»p^ 
tecTt»polyniers.Sigr*car^ 

face batman the polymer and tie surrounring ^ ^ v ^J^^^ i ^S^^J^Z!2t!B 
cals at trial faterfa^Asaresu^^ 

species. In essence, tie defenshe mechantans of cells in response to lore^ 

the present invention 
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to 



is 



device. thn^S^^J^ 0 " 5 an^Wfen,^^^^^^^^ 
»<-E far 

"H*™* 0 ^^^ ^egubfan o, specific S^S^l^ 5 ^ 

ExuW, fissoe grow* ^^S^^ * « nebto ^^S^S: J? 

'^r components, indud™ conaoea^Z^^^ as a resun ot ceftiar profiferatkxi^l^^ ^ 




« wg as upon eJutioo a passes fhm, «kTIIZ_"- " Ban 08 eMed from a remote sfl« «jha.^1 " 
***** ' T ^ a ^ , ^^ac^ and<fiffef ^^ 
* I0033J T^bcdy portion or ^rne*.,^ fesue^ortacSng 

bonof the implanted device. f^^T^^ ■«* agent that testates noninv^ ^ 

de^cobyx-rayorfluorosawy aKp^ZT s * ibte and P«a«inun oxide can be us«l tTX^!!^^ detec " 

Rammter. US. Pat Ncx5^7^fL ^" U& 5^01.314; Bosler etT feTtu t^S*** {See - 
* oxide, iron oxide, or tta^n^l t^" 08 uftras ««J imaging. For exa/W an ^ 5 081 » 7 - and 

S "^SK^CSS^^ " ,,, ^•* , ™ ,,, * 



11 



EP1Q23 879A2 

Na 5^16 to J^iL P S2*^t* e^^*^^?^ti*StS connector btod* is 
toSrted to ^l^Sn«We 212. nerve sSrnu^ or musctesSnnUator 

o P^e 2 ^J^^^eS^^together ^^^^ « ,^2^ sewtofl nng20 

S^^orinesh24thatlornBa^21«»«n^ ^ ^ ^ " «s^22 and shea* 
» a^cW «sert T*e shea* 24 fe W^^SJ T*e oon*inafcnrf 'f^^^Tt**** 

.nadeoliadfapaqueflexatesrwxien*^. ^^^ir^ifca Mechanical vaKe 

to t>evak« housing^ s _ toWo _ ro6ll ^ W n«*^ tHanium atoy*. cobatt 

100421 ^^^^^^ " ta ^T^S'l!^^ - 

^can^«eorngd.canvarynphy«ca. , .^^^ preset in^ «no«»« 

polyesler fabric _*^o^**,l^riiw(aDuranmg)errtoocly^ 
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52£ * *° ^"S^asr^o, (T ^' ^ P°«* The SynrchoMedO 

"Voting them to the intrathecal space. Theoumn mq3 ^ ^ ^ ^ <M ^ JLJ^^T 

and «=«hPrises a round metal O^^i^^^lT"^ ^ unoerme Z^JZ?J5*!* 
<femeter catheter that is inser^l^^l^ antf * 0M| 75 «"» across. Thedmol £ aWom «V 

coated or ac»»«rff«*K« _! P«yester pouch, and a therapeutic aoert nrdt^rT^ ^^^nw. 
arti-irflammatory aaenl k aocorrfng to the invention havinaabor*, n~ZT 9vou 9 n 

Fabric Gvertayer. 

^Po^efryteneterapW^ 
^^^^Pe^POrynWmaffi 

PTFE fters. wh*h aro\mde^^ a ^il^f d orwoven boric of PET «^ AWjrTtasS^tl^^ 
"s«< In Perbheral VteW ^n^-^S 9 a " d mecto *a» stretch** pro<^ /n W»r2!^^ <Bpan<W 
levees. I^^C^^^SJ^^ ^^*>^*^X ITS^** 
* landing characteristics ano^^ ^^t^ ^ a "«de from e^^^Z^t^^ 
V* The porous ^^SSStttaT^T --^^SS^^ 
anencasemer^aner*losure;as»Safa^^ ^ 
«9h tensile strength, is ftaMe. nSllSl W a coafin * Preferably, fte ttxicole*^St!l! Eheath ' 
»earresistamton^dten«^^^!^ a "^ 

BodyporticnL 

I«M6] Tr^tedyp^^^^^^^^ fabric. the de«ce opttonOy 

stHuent material or material *mJ*ZZZZT devto 01 «r» **«nto <^ be fah^-^ t-- 

« enUis preferred fcatfcHwvZ^^ 

or f Mds tor exterxled periotteTSn^ 

P^Pyfenes. polyisoprenes. and etriytoe^tote ^! !^ oroe,aston ^ sueh^aspolyeSZS ?K* 

P°^™rs and capofyrnen, such s^pS^^Z^"^ and wSSr&fifc 

such as polyvir^ acetate: nrfww^U^ 
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chloride; polya^to^as^!^ 
^^ed^ 
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■ ***** — 

«~ smMAn to include devices having body por- 

^^h^ understood t^aiswelwi^ 

il is not necessaiy ^ wbbwi^^^^^^ 

o OnKHoacSnoolfbodyportov ^ ^o. the in^ 

lnft471 ^coc^^n^enalo* the body portc«^ 

^^Wurla^o. the body portk^^ 



25 



30 



^coated on anc*e. -J^J^Sdff ■» "*» ^^^^EffiXE 
animate**, adsortedla^^ 

P T«LM» E kiiciure of tie mectaU device. , ^ih« same polymer that torn* a primary poh^ 

^f^f^elv a coa«ng polymer. v-hich may or ^ [^^^J3bv btencfc* or using a solvent in 
l0OWI A»erna^a<»a^^ 



^T^^X; a coafeg polymer. vrf*h may or Z t^** or using a solvent in 

^^l^bic*sc<ba«e polymers ^ Pf^t^as Ss^1nU& Pal Na 5.679.400 

of tie device, such as a s*cone ir»w i. « 
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""^oapeutic Agents 

^ Retype o« dev^ to which in***™ is appC^^^^t^!^^ ^ W,mat ^ «»* * 
an antHnftammatory agent per souare r^r^Jl^ JT^^" ^^ed. however, that less thw, 



administration protocols can befaEnTtL^^.*"* 35 P 6 "* 0 *^*™ and cytochala^ R Sta^J*!^ 

v^Schc^Med^^EMaA^^ 
EXAMPLES 
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Exannplel . 

.gtPolyetherureinane 



Invito Biological 
A. Materials and Mettwds 



25 



l.Cea Isolation -^«D«inw*B.Btood^artkx>agJ^ 

entsoWor*ac«^»a^ 
239.VWey4iss.^»%J^2^^ 

solution (HBSS) ^^ < ZJ^I e enm. O^M L-^utamna. 10 u ^ presence otS%C02at 

^ suspension was ^"T^ £^372-1374 n^L^^^^C^S^^ * 

37-C tor 1 hour A JJ^enied « standanl «**^^^^ 

gendy scrapped trcm^Je^^ 



10*M*. 
2. Test Materials 

100581 



» ture 



100581 ^■^V~^ e ^Une.SM&^Coli«*^ 
tue plates under steritecordMons. 
mnaai A 2-step in-vifo treatment was earned oU ai »r-v» 

cete per we») and cuiwed £ A4Way macrophage teatment ^^SudedSfng dexame^asone 

spe^wereprep^^ 



55 



16 



EP1023 879A2 



mer. ^wwanwface plus bufc) hydrapeiowJe con^^ 



5. Cel Morphology and Surface Analysis 



to 



15 



f^^P^hemWoac^fixat^s^ 

entife. IQandlSXglutaraJdehyde. They were th^sta^T^^ 

hxabon. ihe sanies were rinsed in ^LfiSWU}HW^^^^n^T^ * **** Foto * i "9 P«a 
«** increasing concentrations o. et^^h^^^^t r^T^ and then slowly defeated 
were also eva.ua.ed using SCM fano^ ^S^^SSc^Sf^ °°* ^l**ne7£Zes 
ter coated **9*H>ala* m for2r n ^ 
Coaler (Ana tech. Alexandria. VA). Otaasrv^atdi^^^ 

•ns«n^) 5 canr^el e ctron^to«c^ ^^^^^^^^aStereoscanSSOiC^SS 



B. Resufts 

1 Morphology of Mo/Me Monolayers 
» [0064] 



^were^ed^t^ 

started increasing SL, wS^nSSt S^oTS ^ ^ " ^ stendart 

showed a variety of shapes, morpto^ 

30 a**™*! with 60 diameter along the larger axis. AdeaLT^^™ ^L^^ Reading, unusual shapes 
standard culture mecfa. M<VM 0 r^ayers^d^ v^D^sh^T^^ *!f 

*«- « high degree of ceH attachment ar,d 

e i™^ceMaracft^^ 

and eccen^c^lhe spread^ h^nS^ 
^ree of eel 

The^elofttH^eeBstendedtobefaiih^ 
^^P^ a variety rrf shapes. These c^ 
' ^a*s.oCtesf«S)r^ 

surface when evaluated with sai ™n«ayer was ooserved under OM -showed no cefc on thepotymer 

2.PWymer Hydroperoxide Evabafion 

anl<^emed*pJ5^^ 

100671 Thedatashwreaninaeasedhydropercoddecr^^ * . 

effect was martedh AS spe^ 
with Mo/Mas from either source (rabbi aHtamarO ^^bndBn?rnnrfa^!^!^!2i a Ae >n8 * >e * )re *eatmerf) cuflured 
Phocytes or Mo/Mes « «he preset 

to levels* hydroperoxide c^^ 

■uredwithMo^srJ^Je*^^ 
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3. Surface AnaJysislseM) 



3. Surface Anahras-CSafl Mo<»te.w»i 
,n«*i SEMexanw«akmevealedsi*stan^ 

tk^ ^r»ris frst initiated in prts to adopt a ftriar scrvcu- « . ^ h/fT1 n»«cvtes or DSP shewed no significant dam- 
phagfrcufcired PEU in •» presence of DSP. 

&S ^* 2 ,^^Po^ and »s Effect on Polymer S»ab«y 



^^ModuM^o.Mac^^^-^ 6 ^ 
in a Human Macrcphage/f "VStress System 

A. Materials and Methods 



i^wereisofatedasdescrtoedinExarnptel. 

2. Test Materials n«fa«i 
loon] Oe^me^-U^-PE,^ 

^TEuSwWE- 80A (Pe 80A. commercial ^^J°X^^f» emo«l of anttoxidart from t« pory- 
^iTsSJett^ctracfer ^ acetone. The purpose of J^«*«sone USP Mtaonrzed BP/EP 

^Afte?eS5Sn^^ 

sone (DEX) corc^rrtnr***. the ^^^f^^MVIUDBUPeB^ forrnulafans. ^^^^^ 
extrusion d 0.02-inch fims was * * 1 ^^^1 ^ -pELLETHANE" 80A potymer («etor«exto>cteef). 

0.02^ Ams were extrutedwrthoU^ 

uolflm sheets using biopsy P^n^^^J^^JL 
lis ol 9(*wcrowel eel cutture plates under steriecondfcons. 

- ^.«*-mr^wascarriedoutat37^sU*tar^ 

3.JhvjtoPoty«r«Trealr«^^ 

oW*. S«ptorny^^^ *T£!222ES 
95% humWy. 37^. ft ^ "£^^tn^ to detach and remc*e ai <* ™**™^ 

after which a fresh iraooiJhaoerono^ 

were removed in tripic*etor .pedmens prepared and heated as 

(0074) FeCfe Treatment Fo«ow«g the 40-day macropna^ 



described in Example 1 
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4. todometry 



5- Cel Morphology and Surface Analysis 
(0076) 



15 



2D 



COa7e J OM observation of cultured cefc wax ^ ^ 

sputter coated with gdkhxtetiu^^^Z % * room '""P^e. AI SEM spedmeS we^^T!^ 
(Uambndge Instrunents) scanring mjcroscopeL ■ ^ m agn»ications was done with a "STEREOSCAN^^) 

6- Kinetics of OEX Button from DEX/PEU Test Materials 

35 ^.HPCLAnalrss 

a Cytokine Analysis 
«^ effects ot these agents^ 

ft RaciJi. 



B.ResUts 
1- Morphology of Mo/Me Monolayers 



(PeSOA) at 3 days ot cUtureaSe™^,^^^ 00 *° test suriaces (»E»Pte80AS) •K^SlS*!^ 
[0081J At later anaSJ^n*^ We or no differences. tWBOW «9 and on control surfaces 

seen at 20 days, although a more marked effedT^J»T ^ yWSf treatmef * showed the same ot^Z*^l 
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a Po^ Hydrops Evaluaion ^ t« 40<fay a^crophag. 

• , r^rin*** was conducted at 40X 

daW "^^!^rwa»yzedunderSeM. ^-^^p^AeanWl sanies. w» the streswd 

afte , which t* samples ^ 8 "^dsubstandal pitting and cradong <n ^J^**^,^ ^eloped. The crads 

fiRaWfiatednpastoad^f l ^ , o| ^ DEX/Pe80A specimens showed damage. 



15 



TaWe2 



/n 



Vftro Biostability Evaluationof 



DEX/Pe8QAfImS 



Sample 



PefiOA 



0.1% 
DEX/Pe80A 

1% 

DEX/PC80A 



ESC Rating post 40-day 



MCVKHfay F^Qa treatment 



4/3 



0/5 



0/5 



ois 



06 



4M 

0/5 



1/1 



1/1 



in 



0/5 



06 



Hnat Rating 



0.2 



0.4 



n » 5. final rating 



Mean. Observation at 70-100X. 



* = 0 (no changes); 1 (change iwnocn«».^ ^ ^ . „ Brf ^ 



X«0(i»charWM«^~ thro ughthe«*in9wal.lalure). . >40and£60%ot surface): 
v „ o Ino changes); 1 (<M* a - . . 



ss 



♦ P^fcrfDEXBuionlromDOOPeaOAS #mA „«r a period of 32daya We 

^ net efcition per material surface area 5^!^ ^^ suspected. f« 
[0066] Rgure ^ ^Ihe """J^tJEEi of DEX release was i£5£f!± 02 



and 19-5 ± 0.4 pg of D» was wu«« 
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dec** a release o*0.02 ±0.01 and 0.06 ± 0.03 mgWayW was registered^ 32: 



C. Conclusion 



5 



J0087J This ^v»frobic4o<jicalsystern has ste 

father reafisbc method to repScate ESC rfemarfatinn tw^I^^-T^^.T 0, siress) mate * a 



w ate reactive oxygen 



f5 Example 3 

//> Bkxstabilty of Oexamethas^ 
A. Materials and Methods 

2D 

1. BiostaoiWy Sarnpte Oxtfouration 



25 



^i^S^Z!^ 5 wer l us *' to «he strained tubing. A 2-0 Ttaon a^^SdtotSin^ 

strand the tubing samples over the man**. The inplart notorial strands cons*^ 

2. Test Coalings 

[0089] Several formulations of DEX/Pe80A with varied DEX concentration were preoarerf On fr» ncrv 
concentrations <w/w) the solutions were 0.1% DEX/PeSOA. 1% OEXn^80A^I)SS^^p!^^ «^ 

Se^o.thecoktfcoWPeeOAtubmgsw^ecoa^ 

r^8M<^ tubing coated (1 drt with 0.1% OEWeWA . resU^ 

^gfcm 2 DEX alter 400% elongation (refened to herein as l^oix^I) D « and aboU 0.6 

^^^H C °*" i (1 *** ™ °E»PB80A - resulting to *outa«^ oe<initia^and fl hn u .s^ 
« 2£f ^ etonga«on (referred to herein as 1/1DEX/Pe80A); ^ ^ ^ " 

M9^ DEX after 400% elongation (referred to herein as l/5OEX/Pe80A): and ' 

^V^, M)in9 coated < 4 5* DEX/P*80A - resulting h aboU 373 DEX inifaBv »nrt <« 

ji/cm 2 DEX after 400% elongation (referred to herein as 4/5OE!x/Pe80A^ W 0 "^ DEX mrtaOy and about 93 

» 100901 ^^sarrtolesweresteriizedwimonecycleole^ 
3. Control Coatings 

^S^J^IS!* nornaated Pe 2363 80A tubing. 0.070 ^ x 0.000 ^ ^«edKostehS 
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4 . Test Animals 



, kB -r^t^A yMki n**xfc> were used AH test and control bfcstafatty 

[0092] Six^heallrvaAitn^tanate^^^ 

samples were implanted ^t^^eSJLed with con** and tour animate**. 

Oue to the prter^ cross dfectr^^ 

SdCa^edgM«beadto 
suemtheba*sdrabbi!s.^*ar*^ 



samples were 

5. Accelerated Biostab^ Test Model 



ytene oxide sterilization, the sample strands were implanted. 
& Sample Analysis 

u^^^^wweexDJanted. rto abnormal tissue response at t»»r^^ 

[00941 Uponter^tk^c^^ 

sites was noted macrosccpcaly The samples wwe d «**^™ furthef 53,^ preparation. For analysis, tie 
me samples were -^^^J^'I^Z m^KJ *Cde^ fo^5 « 2 (TaMe 2). Each 



B. BesuBs 



55 



. ^^Mhn ma. 3 animals per irniepoW were euttvroed and the sam- 
[0095] AttteendoltheearKMODrjsHmp^ 

Us expbnted. The ^^^J^ ^^So^ ( W-np4es were dried, mounted, and 

resentative samples were also ^terO* the sarrptes were inspected for detects and 

sputter coated wilh gold paBaoTum as descnbed n Example 1). Under waiesanv. 

^Sei Ti»overalresuteslwwedthelofc»*^ 

6 samples showed ESC lafcre. At 6 weeks, none ol 10 samples showed ESC faii*a At 10 

present The remaining 6 samples has no ESC present 
to chelate will ESCdamage(crad« and ste^ 

[0096] The protective 10. which depicts a summary ot 

5«rex^80% performed better than ttwpos^ corral bom WJrts. 
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C. Conclusion 

[0099] This study shows that dexamethasone has a protective effect on btodegracfetion of polymers and prevents 
the de^topmerrt of environmental stress cracking in axidatioivsuscepttie pofyurelhane. 

Example 4 

Antwftanvnatory Devices: in vn*> Studies 
A. Materials and Methods 

1. Test Animals 

10100] The animate used for implantation were 3-montrvold. 250-300 g body weight female Sprague Dawley rats 
purchased from Charles River Laborakxies, Vvltninoloa MA. 

2. Cage Test System 

(0101] The metal wire mesh from which the cages were made was type 304 stainless steel with a mesh size of 24, 
a wire diameter of 0.254 mm. and interstices measuring 0.8 mm x 0.8 mm (Cleveland Wire Cloth and Manufacturing 
Co.. Cleveland. OH). The dimensions of the cages were approximately 3.5 cm long and 1.0 cm in rJameter. Each cage 
contained a piece of the control or test material of Merest Errpty 
packaged and sterifized with eihyiene oxide as is we* Known in the art. 

3. Test Materials 

[0102] Dexamethasone-fjoaoed Poryurethane. A segmented alpha*; pofyurethane as described in US. Pat No. 
4.873.308 (Coury et af.) with no additives was loaded with rnicronized. free base dexamethasone USP (DEX. Upjohn 
Ca) using a cosotvation process. The appropriate amount of OEX was dissolved in tetrartydrofuran (with no butytated 
hyoVoxytokiene). AUrich Chemical Ca. Milwaukee. WQ. followed by the polymer. The solutions contained 14% sofds 
and 1% and 20% DEX. The soMfon was cast in 9.5 cm x 9.5 cm "TEFLON* trays. The 20% DEX-corrtaintng firo was 
dried in a freezer at -17°C tor 4 days and then in a vacuum oven at 50°C and -30 inches Hg for 2 days. The 1% DEX- 
containing »m and control fifo (no DEX) were dried under ambient condibons tor 1 day. at 50*C for 4 days, and then at 
50°C and -30 inches Hg for 3 days. The dried 20% fim had a thickness c4 0.7 mm. and th^ 

thicknesses in tie range of 0.44 mm to 0.62 mm Specimens weighing 24.97 ± 0.04 mg (control). 2438 ± 0.05 mg (1 0), 
and 25.01 ± 0.06 mg (200) were prepared, placed in cages, and sterlzed with ethylene oxide. 

4. Implantation Procedure 

[0103] One cage was implanted subaitaneously on each of the right and left sides of anesthesized test arimats. 
For implant ation purposes, the 33 rats were divided into 2 groups. In the first group. 1 5 animals were irnptented. In the 
second group 18 animals were implanted. A 1.0-cm to I.Scm incision was made int he skin about 2 cm above the tai 
and along the mtc$ne. A pocket was made in the subcutaneous space just below the right or left shoulder blade using 
blunt dissection. A cage specimen was then inserted through the incision and positioned at the level of the parmiculuc 
camosus, with Ihe seam placed against the underlying musde. Another cage specimen was xnpianted on the other 
side of me rm in the same fasNoa Trie sldn 
wound was then sprayed gently with Betadine solution, 

5. Exudate Analysis 

[0104] Exudate was aspirated with syringes from trie car^ 

interference with the body* irtflammatory response, no more than 0.3 ml of exudate was collected from each cage at 
each tirneperkxl Totaled 

identification using standard techniques. After the 21 -day exudate sarrping. the rats were euthanized by carbon dksode 
asphyxiation. 
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6 Total Cei Count 

(01051 To wean lor the presence of Mec^^ 
bferti»gi>r plates. Imrredtale^ 

conl tor each exudate was determined by liemocytoineter courting. 
7. Deferential CeB Count 

(01061 An aliquot of the exixlatettTataxT^ 

to a test tube with 300 ml RPMM640. Afquote (200 pL) ol ^ ^ stB P ett ^ a ^ ^'^^ ^^^^ 

micnSte^acytoe^^ 

Sr^e^LSc!McGraw.iq 

^nsahcel count Mymophonuctear (PMNs). monocyte^erived macrophages (Mantes), and tyrrphoctyes were the 



eel types counted tor this i 
8. Cage Analysis 

(01071 Flowing the 21 <Jay exudate wigndrawal. the implanted cages were J^^^ 
LtlrecSately evaluated n^osccpicaly. 

surface seam. Intact and opened cages were examined and desoa>ed After a«ly»f» cages were nwnersaaaao 



JoTobT^Lss^ 

and their dry weight was recorded. Foaowing issue dgestion by ca ^ l ^''*^^^**^ : !^^^^^^^^^^^. 
weight ol ea* staMess steel cage was again recoided 
less steel weight) per cage was calculated. 

9. Material Surface Analysis 

[0109] Poh^spedrrurcwereretne^ 

enf^.^*«raw^^l^>■u^J«-^^~ -p, asuaAYTB- A and 1-5% rfutaraklehyde and stored at 4«C. 

Orw piece was placed aito a cotofixaiivec^ 
Tlie other piece was placed ** an al^ 

Ttv> pntynTtims (0.6 mm ink*) were suffjcrently thin and transparent to *^ 
toc>t«^c^ micros ^ 
m^characterizedonlx* sides, which were 

c^adSlo^sobstrate surface was counted rfflerentialy at 45X. Each <°W txxfrjBWt «* « a6 

countedasom^aWtoughtJ* 

[0110] ForSEMevahatjoasperimerewere^ 

three limes tor 15 minutes each and prepared as described in Example 1. 

10. Stafstical Analysis 

follll The date is ixesented as Ihe mean ±Sa For total eel couritette 
pared to the PU control fikn made using THF (A) and an empty cage (EC). 
B. Results 



1. Exudate Analysis 

(01121 Theleuf^Axrsitiestothee^ 

post-*»plan«ato,aredta^ 

alleslCOTMonsO^^ 

IwasstafstJcatysigni^^ 



tabw time. This effect was staasoca^si^^ -w--» <~ ~~- " - ^ 

(01131 At4days.1OeDtaed90%and20O«ficitedonly4O%oltta 

1 !'.. "J-Zr.« ^ Kn^voH nriTv i^i ofiL.d the nuntoer of cees observed in exudates trom lie coned 



rial (A). At 21 days. ID exudates contained only 13.9%'of the nM ^^^^^^^^^^^^^^^^^.^^^!^. 
polyurethanaUnfortu^^ 

Mmateriafc showed Hat the choice ol sotvert (THF arid hMH used npreparaaonol the PU 
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on the results. 

IM14J Afl cefl types in the exudate, which inducted PMNs. rnacrophages. and Iwrehcevtes. dean*** ~~ 

£mS JES^*""""* ^ r* 3 dedine in "* P*""** of PMNs. reflecfing tt«^S^Safa 
d^H^bw^ response V^le the oo^ 

^Iheoons^abtedeaease^PMNspw^ 

types. Only macrophages and PBGCs were present on nrterialWeT^To^aS^ 
phocytes. and PMNs were character isticalycteerved in exuda^^ne^^d^t^r^SS: ^ 

S ^ K ! n9y 1655 P ° ,erta to Wb^ation. This effect was sustained trwoog^i^dv^ 
2. Material Surface Analysis 

JOtlS) Dramatic macroscopic deferences were observed between DEX/PU-oxitaininn caoes anrt 
^^ 6 >o fo,mati0n "o-er « ID cages (40.6 ± 10.6 ^ 

«g^2iai±72n^drytissuep«ca fl e)oren V lycages^^ 

10117] Different densities of adherent leukocytes were present on the surfaces. Most of th* ^ ^ . 

^l^^l!!^ e9ateS ' andarea s°« very few cells. Adherent leukocytes evider^vari^mornndo^^ 
„ iTT^S^T SPf6adin0 - ^ 04 «^ cefls had assumed unJ^^^nd^^^S^S 
o of the cefiiar membrane, resuttjng in considerable eftacemert or the eel archaectra By^jT™ ^2?"*" 

P^esen^a^surtK^aKceptonlDn^erlatSir^ 

days) the progression in the process of cefl distrtoufon^dhesi^ w^^«^ ( "*' *' 7 ' 14 

P»118J Stained surfaces of tD material evidenced a oreater imenAmih>n»rnik Mau L -< _ 
^«^»»^« -nd onty sectored ^^^^^T^^^Z 

C. Conclusion 

mm Tt* study shows that <»exainethasone-toao« ptxyur^^ 

response to biomaterialimplantalioa WWIW w reauon 8 mflammafon m 

Examples 

to vno Evaluation of De»fnelhasoi»Coated Trareweno^ 

A Materials, Methods, and Results of DEX-Treated Pacing Leads 

1. Preparation of Lead Prototypes 

w^Asegmentedafchattop^ ^ 4.87Si.308/C6urvetaL1 wastoorfaH J*Hncv 

«^«*<^*Wasdesa^ 

W^oad^te^tosoMtoaTf^ 

ao^andalowedtodssolvein ^soMioa AJ<»^^ 

^ ^ f«d. l««verK« pac^ feeds MOW 

0%, 1%. and 5*off^(wM.al11% wiM total st^Ao^ 
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coatinathedectrodetips^ 
inwenwolttie leads into t^DEX/^^ 

Co. While Bear La^M", ^^t^^^^^SiS^thesc^Bet^^ 

U>inear* Jnonte toob^«ne^ dfcs lor S%DEX/PU 

pWedWowh* 2 control!^ 



DEX Loading pnCoaled Leads ( 


;i5cm) ~ 


I 1%0E»PUrL«O 


5%DEX/P 




Drugtoadtog | Alriai 


Venftricukar 




Ventricular 


Total DEX (mg) |j 0.5 ±0.1 


0.4 ±0.1 


3.4 ±0.2 


2.8 ±ai 


DEXWSJL(mo) K 0.09 ±0.02 


O.06±OJ02* 


0.6 + 0.04 


0.5 ±0.01* 


Note* Data expressed in mg. mean ± SO. n - 3. 



•n-7 



2. tGneftx of in vfco DEX EMon fcorn DEX-Coated Pacing Leads 




nod. Figure 12 shows tie cunuaove uca T^Tr. 

~\ £1. MMCisnns evidenced simitar proSesol DEX edition. Fofcwwng 

pen^ol the total DEX »oa**p*^a^^ At 24 days. 155* and 

an accelerated elation lasting up » 10days. rt was J^BoU, ^ {9% DEX) DEX coated leads. 

HL7%ol1hetotal ^^^^J^^^^^^^J^ per day over a period of 24 
re^^ct^F-gure^^^a^ 

days, h an initial burst of droo release. 2.7 ± 0.4 rfj I^^^^dec^shaiplvaKreafter.Fiomday 

4K>c^24lnere««agnKfcjaldedir»emDEXraes»fc'^wB^*™^ «Krflion6. respectively. Although in vitro ehAon 

W of DEX was released per cnSlo^ 

ratesn^beskrilicaiwydMererato™ 

the DEX loadsigs and the ea<onproliteolO 

101251 Thisreleasepiallearxleluionrate(datanot6h^ 

thecoa^soUian*orf»n^ 
the teaO^ol obtaining coalings t*«*^^ 
1ione.OrcouTse«^n^not^^^ 
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eons. Or course <Sp<oa6ng may rw oe ™ J^'""— ^ 
possa^ *at extrosion andtor ooHKlnj^ 
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B. Materials. Methods, and Results of In vivo 
Evakjation of DEX-Coated Pacing Leads 

1. Test Animate 

10126] The animate used far imptental^ 

2. Lead Implantation 

SSloJ^ t*oDP*iPII 

do^Mea^^ 

numberofanniateaiidspecirnenspe^ ine macard^ chambers. The 



Table 4 
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Experimental Distribution of Animals and Coated Uad/Conoi" 
Hons 


DEX Loading 


Coating Condition 


No. Canines 


No, Leads 


"LOW 


1%DEX/PU 


2 


6 


-HIGH- 


5%DO0PU 


2 


6 


NO DEX 


PU 


2 


6 


Totals 


3 


6 


18 



" ScCT^Z'!!^^ dS i " lPten,ed ttTOU9h 3 ** ttxracotomy via costo-cervico^tebral 

^.vocanoos. uue the nature ot the study, no steroid metScations were administered to any canine. 
3. Evaluation of systerrac parameters 

sooa sS^lECXE^^ 
detected b» chanoeskiX ,«fa™^^ 

i^^L*.. ^ 10 Waluate syste « rtc chan 9es mat might be atlrixilabtetoDEXrelease^e^ 
4. tntracanJac Macroscopic Pathology Evaluation 

10132) *^<*»*«asia.,hen^ 
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[0134] Dog Receive Uads ^*oo^E»C T *« ^^S^ifZ lead. A short tanstocent tissue **eato 
,o mm dan*^ respect) 

« , cm) su^unded the ^^^^s^TSd iny STsh-lh (8 mm long) was 

be witwi the right atrium appendage (RAA) n wtwh a urworm. ^'^J-J" ' nfnv tote imotaHsHeintie 

right atrium appendage (RAA)- V^^'^^S^^pacated cfistaBy by *e presence of «w eccertric 
« taig) covering thetwotead^d^T^^^^^ 

leads were *« to ^J^^ 

shea*, which waswtornatlac^tolheto^^ 

and uniform characteristics, and cowed 7mm and 9 rmr ^J^^^TZT^^^ ^ „ trabecular 
» rr^.ontheFWwalv^adheredtothefree^ 

" ^ e and smooth, s»ny ^^^^^^^^^^ on toe tree wai of the RAA. 
10135] ">*"^J^^ 
Ver*icu^.«nwnedtt^ 

distal end. This ^.^^^'^^^L apparatus over a <*stance of apprao- 

" afld '- ,Cmd •n^S^r^oT^S letTwS I^Srt sitefcTtTapical lead was secure. The 
mately 15 cm. The most rSstal end of the apical j® 30 k« soft vettow fcsue. 

portion a, the P^J^^J^^^^^^SS SESi and me crest of toe 
RAA. there wasaprornnertsc«eridc>c^ 

' W) A?*^ ^^^^^^o^r, site, were in a common tissue sheath wSh a mid thrombus on *. 
Boto leads. ^^med^disatomeC^^ 

Apicaiandwalleadspasaed^^ 
P^vah^arxlpres^adh^to^P^ 
* thk*enedbyafnnriodi<arsmoo«hsfwv^ 

material una reached the RVA a«Mhe rt^*^^ ^^^ 8 ^^ w apex The ether lead 
l<^ is free ol am/ adherereeol fcsue or oilier n^ 

fRV wan has Smmedfateiy to the CCTV venotomy site, two pale ^ f^^J^Z^^t^ yM^cmt 

SS^a^towe* 

« thrombus. One lead was noted to pass into the os of toe won *2'f* 1 ** ^ta^b&dfiai^al ^«tead/nieotwr^Md 
car^acv* was cpened. and the toad was toundtobee^ 
passed fcom the rigW atrium irto tie RV. where il was secure^ 
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10 



15 



90 



56 



electrode was visWe from the epicarrfal surface through the epicajtCum. but no perforation was evident. V«*rir,d», 
•^£^«*»»e CCTV veno^site. theapica, ^^enc^^S^S^'^ 

each< 1mm tSameteranda very transparent 3mm t^e sheath. /^^^ 

^J*™*** ! SSue sheaths - (5 mm and 2 mm long, respectively), were observed, neither sheath was adhercrito 
adjacent^cardec bssues. This lead passed through the tricuspid valve at its caudal commissure. No adhesions were 

[01391 Dog Receiving Leads Coated With S%DEX/PU. Atrial lead. The lead that entered the venous 
^leadb^.rriTrediateryrJs^ 

^^TJ^ ^ ^ and ^ the RAA origin there were opaque thictenings c^en^^nT £ 
«^^ent^ was observed on thereat 

otomy srte.atrvn transparent 3 mm long tissue sheath, covering one lead was observed. The other lead h^ L , ™£ 
throrrbus ThstaKer lead was adhered to the wall erf the AVC Distal to these tissue sheaths, both lea* werefree^ 

mowab^The lead that passed more caudal in the RVA was securely implanted and had a 3 mm sheathat its^mptarv 

5. histology ot Intracardiac Lead-Associated Tissues 

J0140J in general, occasional tissue sheaths were ooser^^ 
^^^^etthe^p^ 

^ ^ microsco P* caB y evaluated by a pathologist One tissue sheath per txxxlrfion^ 

bind to the treatment condSon related to each spedmea r«»~~aw was iwpi 

ESLJIJIi^ISs^ 

tratetrnportartfirrfngs that may be relevant to the different surface treatments n the study. A brief summar7oflhe 
inflammatory characteristics and rar^ of these slides Mows. Tta 

Spe ^r^ n \ D ° 9 Receivin 9 Co* 60 With 5%OEWU Thinnest tissue shea*, no inner rone of rartv 
c^ganrzedthrorrtx^ scant ^bmmation comprised 7 

Zt^^^^T^.^ C ° a,ed 1%DEX/PU M°**atefy thk* tissue sheath, inner zone of 
parity organized thrombus. sSghtty more inflammation comprised ot macrophages. 

t^r^moderate^flarnrrB^ 
6. Organ Evaluation 
leotLJSL^^^ 

negaBve leet»ack controfof steroids on the neuroendocrine axis and on the anterior pituitary is well accepted. Pro- 

anterior prturtary. These processes resuft in hist^ 
to^ornr^^ 

pahotogst These «^*eciniens were processed for r^ uucumemea oy ne 

low tti 

^ ^"^ e T* fion 01 olher "S 9 " 8 r «eated tissues with only minor Anorrna^ none of wt*ii were art* 
u^etocort^e^coat^ 

anotheroliheo^hgeneral.alo<amir^oiga^ 
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7. OEX Ekifioo Studfes torn Exported Leads 



. . - . . -.^ ^rfKoinn5«J evaluation were subjected to in vitro eiution in PBS at 

10145] ™e ,ea * l eCf ^^^^^^^£T^ v£> Soubon from DEXCoated Pacing 

""^ ^ZI^S^^ S^Z^coun**** 5-day DEX release 0" PBS) from 
C. Conclusion 

I0 M6, Coating. asan«^ tor 
•eadp^oto^andtord^r^^ 
tn^ofDEX/TOrr^n^h^ 

^ ^^^^^^^^^^^ * «~ — 

(01481 M*":™ 5 ^ 

showed various degrees of rtlarrn^ 

*«>BCon1netestde^s^^datae^ 

terinedDEX release vwsstil presort after 3 morthsof in vivowvtailaion. 
Example 6 

In vi*o Ekjfion ProHe tor Dexamethasone Sfaone Inserts 



renwed aSquots were ^ z «^ "^^"V^^ i~~*~No£ble aspecte of Ihese profles are •» dose- 
Resrts. Ffcaae 15 shows etofan profles tor DEX-toaded inserts, mane a5 P«»" " r^,^ 

7^^kSadi^releasedaB>r^ 
approve* 7i*of*«»^ 

amount Because ron-resoMon of *e heafing Jj—^^an^oidewn, 
l-^leadloprdonoedar^^ 
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s Example 7 

Koactivity Studtes. for Dexamethasone Sifcooe Inserts 

cytokine production. Materials and methofeSi^ ^^t^ HNF-o). Act™ dexamethasone siuressel 
a 1% DEX/DMP (5050) mbrture were^pTep^ ^-^rlsoontainhg 1%DEX. 

P^ce^ As showninfigure 17 . J£Z% S^^T^SSr?S^2 e^J" Wb ' n '" a ^ and n*3 
a dos^dependent manner, with the 5% k^J^"^^^^^'^ 6 " ^ and 'Ha fa, 
fences between 1%0EX. l%OMP. a^^S^^S^^'^^ «W 17also shows** 
^"^^aoltheretaehadttmg^^^ 
^^-"Ue^pronounc**^^ 
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Examples 

A> Wto Bufion Profite tor B^er-Encased Dexamethaso^Sicone 

35 I0154 J Sample preparasoaoex loaded samstes «»™ ,™««~« - ,« 

"rations were tested and conpared: ^ Msa ^^P^^eda S descrtoedinExan^6. TheWV^ 



a) 1% OEX loaded sSoone with and without Drivel 

""^"^^^ «•«• werecu. RectangUar pieces 

CRONbn^pol^srfureT^ 

Exanple9 
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Id the final |*o**L 



20 



Wei 



DEXConai 



OEX 



0.2 g msPEX _ 
o.l5ams PE X + 005gms PMP 

0.00 



SScone 
0.5 gms 



. Barium Sutf^e 
9-3 gms 



Tbcafl 



>gms 



25 




wast^ and deaf** cyde.^ 



50 
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Table II (continued) 



Material ID 


Material/Condition 


No, Rats 


No. Samples 


E 


1%DEX«Si/0*cron 

l%DEX-Si/Dacron- 
Heparin 


3 


6 




Totals 


15 


30 


A8B= controls ; B Is the true control tor C. D. and E. 



[01621 Exudate analysis. Exudate was aspirated witosyririgesf^ 

taboo. To avoid interference with the body's inflammatory response, no more than 0.3 rrt of exudate was coiected from 
each cage at each time period. To screen for the presence of infection, a drop from each extracted exudate sample was 
cultured on 5% sheep's blood agar plates. The totaJ leukocyte count was oetemwied using a temacytorrieter. For de- 
ferential leuctocyte determinatioa exudates containing approximately 30.000 white blood cells (leukocytes) were tans- 
ferred to test tubes with 300ul W>MM640. ATxjuW(20^ 
using a cytorjerrtrifuge 

pfionudear leukocytes (PMNs). rrxxiocyte-macropriarjes (Mo/Mbs). and lymphocytes. After the 21-day exudate sam- 
pfing, the rats were euthanized by carbon cSoxkte asphyxiation. Cage analysis, following toe 21 -day exudate 
withdrawal, the impfartted cages were removed m>n the eutftar«ed animals and immecSatery evaluated niacroscopi- 
caly by a pathologist The top edge of toe cage was cut wife a pair of scissors a^ 
opened cages were examined and descrtoed. Aft er anafysrs. tf>e cages 

amount of fibrous tissue in the expJant ed cag es. the polyester pouches were first removed from toe cages. The cages 
were then dried at 60*C tor 48 hours and the* cty weights were record 
cSgeslion in 6N KDH tor 2 h^ 
between these two weights provided 

Kstotogy. One sample each from groups B, C, D. and E, totowing tormann fixation, was washed in ctosphate buffered 
salne. dehydrated through graded etoajicf washes and processed pa 
verse sections were cut and stained wito ertoer Masson* trichrcro 

Statistical analysts. Al data are expressed as mean (± standard error of mean). For total cefl counts Dimnetfs Method 
m 95% level of cor#dence(p < 0.05) was iee^ 
groups were as such: test materials (C. D. E) vs. conto 

torn flroups B and C for the statistical analysis. Similarly; on day 21. one high data point was removed from afl tie 
groups. 

f 0163J Results The white Wood eel densities that were determined in the drawn exudates at 4, 7. 14. and 21 days 
post irrplarrtation are dsplayed in Table Ul and Figure 19. In general, a gradual decrease of the counts was observed 
after 4 days with al the test groups. The DEXn»ntainirig materials (C. D. E) generated numbers toat were considerably 
lower than bom controls (A. B) at afl time points. A direct comparison of the DEX-mecSated counts with that of toe con- 
tra' 9/oup B, the true control tor this study, revealed a statistically significant reduction at al time points. By pooGng toe 
values of aH toe DEX^»ntaining catenate (C. D. E) together and cc^ 

recUtfcro in leukocyte©^ 82.5% tor oay 7. 85% for day 14. and 97.4% for ctay 



Table tfl 





White Blood Cell Density (cefs/jJ) 


oar 


A 


B 


C 


O 


. £ 


4 


219811371 


8417±5445 


1467 ±805* 


754 ± 322* 


690 ±340- 


7 


391 ± 120 


1782 ±1447 


379 ±341* 


293±172* 


262 ±141* 


14 


272 ±156 


521 ±89 


63 ±52* 


93±8S* 


72 ±108* 


21 


423 ±500 


1372 ±840 


30±16* 


54 ±50* 


24 ±21* 



• Statistical Sgnficant at the 0X6 level 
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[0164] There appeared to be no obvious cStterences between group C. which contained the drug corianafion 
{DEX/DMP}. and group D.w^ 

afready sufficient DEX present to effect a reduction in inflammatory eel counts. The OEX. tietelofe»appeared to nave 
masked the effect of OMR and that in order to observe a DMP effect a rnuch earlier 
need to be considered In the case of groups O and €. to which the varfation between 
heparin coating appied to Ihe polyester fabric, the courtte in groijp €^ 

group D. were consistently tower a* al the lime points. 

Amaoosceo^ 

and the cc**ols. Trie nc<v^^ 

was espedaBy pronounced in the cages that contained the polyester pouch (group B). once a 9 a ^f^J°^ 
irrflanvnaioryriaturetf^ 

cent to orjaque tissue inc^c^ti that was also marked with rtUtgocalgr^ 

ered with Mi tissue and had multifocaJ Wood ctots c* tte In tiese cages approximately 5-30% of trie mesh 

was visUe. to star* contrast, the cages mat contained tie dr^ 
to be remarkat^ free of tissue irigrcwm 
was ccwedwahatiintrafisparert layer 

infected and tie infection was not H«*oYug relafedasMwasalrea^ 

ined In adoption, tie rtection remained very tocafeed tor the entire twenty one day duration of the stody and dd not 

affect the second cage In the sanre animal. . 

The amount of dry nbrous tissue presert in tie cages was opanftaled and c^ 
trie drug loaded cages (C- 45 ±20.63n^.P« 22.5 ±116 
than contrriBcagre (307 ±74.81r^ 
trie cages wHh the heparafcrf 

to be consistent with the tower leutoctye dens*es obser^ 

[0165] The Dacron pouches from the cages were ristcdegicaty analyzed to determine tie nature and extent °* J*" 
sue ingr owfh. As was tie case with the control cag^ (Group B). tie Dac^ 
chararterized by extensive ceHular and t^ 
Ibrmol macrophages and a fw 
around Wrvidualfbere of the 

larity in and around the sample. The tissue cfcserved on the outer surface of 
donty oriented, a response tiaf is ccosisteni with tial observed in rw 

on tie other hand, revealed denser, more organized highly oriented fibrous tissue, runrwig parallel to the plane of the 
silicone sample. This formation is characterise of a rip^ 

the Dacron pouches surrouncfing the DEX^ontaWng sifcone samples inoTcated a remarkable absence of tesue 
ingrowth (Figures 20 (c) and <oU In almost al tie cases a very twi layer of f torous tissue, sparsely populated will 
rourxtedrraCTcphao^was^ . _ _ s 

[01661 The |»eced^specifcerr*)odirnenls are iluslralrve of the practice d 

has furtier utitty. for example, in reconstructive surgery, such as breast implants, calf implants, facial reconstruction 
and the Be. I is reacWy apparent to one skated in tie art that the present invention, relating as it does to a merJcaJ 
device con^n^ a biocen^ 

practiced in a wide variety of tissue engineering appticationa 
Claims 

1. Anknplantabtemecicd 

tog a constituent material in intimate contact w#i a releasa^ 

2. The in^antafjte medk^ 

selected from the group cawstingtfa pory^ 
material. 

3. The WpiantabtemecScalctevte 

group consisting of sftcon. poryamide. pcfyMde. pcfycarbonate. poryether. polyester, a polyvinyl aromatic com- 
pound f^olytetrafliooetiyleT^ pofy(ethyleneHitoro-trilu^ poty<etiyleii e4etra^ 
pory(chloramic<c^ene). a f luorinated etrwtene^opyiene ccf»lymer. aperftooic^ 
bstomer. r^fyolefh. an ethytene-aipha olefin copofymer. an acrylic polymer, an acrytic copolymer, a vinyl hafide 
pofymer. a vinyl haide copcrfyrrier. a pofyvir^ 

poryacrylonftrie. a vinyl monomers horriocopolymer. a vinyl monomer olefin copolymer, an acrytonitrile-styrene 
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copolymer, an ABS resin, pofysuffone. potyetherimide. potyetheretheftetone. rjoh^lrrtn™ . ... 

Polypheny sur^ polypi^ 
ytato. an emytene^nyf acetate copolymer. a^^^^Sc^Sy^f^' ^ 

5 4. /The implantable mecScal device of dam 3. wherein the oohoner fe > » 

urethanes.siiconesandco»rt*n^ 

5. The heart vaf^prc^tr^otdaiml.wtoan ,he 

*• ^^^prothesistfdaiml. where* the mete) or metal al« is selected from th*„,n. 

™u* «an^ co.an ct^ ^ ^ chr^^^^^^ 

"Z^l^f^^ 6 - " u * ocortsone - Prednisone, prednisolone. 6a-methy^rednisctone. triamci~**~ kZI 
!^^^^ ne - ««clomelhasone, adomelhasone. amSeT ^SS^S^^ 
t^omalate. goW thosufete. auranofin. D^n«brn«e. roteccdb. cetecax*. den^^^^Z,^ 

^Pian^meo^cteviceolany 

18. Abicvoslh^ heart valwaini^^ 

housing, wherein a fabric sheath encloses th» - ^^^"'^^wassoelealtelstofami avaVe 

1* The bk^rosthetk: heart vah^ 



» It. The 
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2a ^bK^rosfl^N^ 
rubber. 

.^^^^hmhousinq cental a central m 

21. Arm^r^r,eartva.vecorr^a.™^^ 

^•H^ofa^-da^ 

thereof, or a salt thereof. 

25. ^beartvaK«o.anvo,daims^ 

- ^K-orrfaim 21 or m daim dependent thereoa vmereh the flow ocdider con*^ 

26. The Woprodhetfc heart valve of dam 21 orany cam 
pericardium or aortic root tissue from an arvmaL 

framapiO- 

28. Arr^ofmaWr^anirnplantal^m 

enclosing the annular insert in a fabric shea*. 

29. T*err^o(c»aim28.^ein^ 
3a Tl»rneth«xiddaim29.vmereint^ 

31. ^^0^30.*^^ 
as icones and combinations thereoi 

32. The method ofdaim 28. wherein 



the constituent material comprises a metal or a metal afloy. 



. . „ ^j^-^rfaiafcw is selected from fie group consisfing of iitanwm. 

33. The method of daim 32. where-, ^^^fT^^ tfedsfand corrtoinations thereof. 
« lum. titanium afoy^cobattdir^ 

34. 1 hemef«ldar V ddaims28to33.whe^ 

35. Tlw „^da n ,dda^28to33.vmer^ 



36. The method of daim 35. wherein 



■teanoHrrffarr^rtory^ 

37. Tt.metixxidanyddaims^ 

" 38.^me^o,anvdda^ 2 8 to3 7.whe^^ 
conpourx^ tie therapeutic ager* into the an^ 



39. Themefwdofarryddaim628to37.wherein 



itoarpofawigafKintoeufc 



55 



coa^ the toerapeufc agent onto the amutar insert 

-iiiui nn interior crev ° w ""rainment °* a fcMd; 

4a An irrvlart^Wuslonpumpoom^^ 
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a delivery catheter for defray of ttie 6qiid to a pafient; and 
a polyester pouch surrounding the pump; 

said pump Puttier comprising a constituent material in intimate contact with an antMnftemmatory agent said 
anfrirtlamfnatory agent capable of being released from the pump and eluting through the polyester pouch, 

41. The invariable infu^ 
of the pump. 

42. The implantable infusion pump of daim 41. wherein the anti-iriflarnmatory agent is dexamethasone, a derivative 
thereof, or a satt thereof. 
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FIG. 1A 
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FIG. 4 
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RELEASE OF OEXAMETHASONE FROM 1% 
OEX AND 1% DEX / DMP (3:1) 
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1% OEX ELUTIION COMPARISONS BETWEEN POLYESTER 
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